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Mechanism of Seismic Damage of a Large-span Concrete Arch Bridge
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Abstract; The study of the damage mechanism of bridges is an important procedure that turns
seismic damage investigation results into a practical technology. The damage features of arch
bridges during the Wenchuan earthquake of 2008 differ from those of other earthquakes. Based on
the data collected from the Wenchuan earthquake, the seismic damage mechanism of the Jinhua
bridge was studied through post-earthquake investigation and numerical analysis. From the site-
damage survey, it was found that the Jinhua bridge damage was mainly concentrated in the main
rib and arch column, showing mainly concrete cracking and ring cracks of the arch column. The
damage mechanism of the rib arch and arch column was simulated by FEM analysis, and the sim-
ulation results showed that under seismic loads, the flexural capacity of the spring cross-section
of the main rib arch did not meet seismic requirements, while that of the vault cross-section did
meet the requirements; flexural cracking appeared at the bottom section of the 8 arch column. It
was concluded that the simulation results agreed well with post-earthquake investigation, and
they can provide references for the seismic design of long-span arch bridges in mountainous areas
with higher intensity. This paper also proposes some countermeasures for bridge design and con-
struction techniques to minimize typical earthquake damage, and hopes to provide references for
future bridge construction.
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Fig.1 Elevation drawing of Jinhua Bridgy (Unit:m)
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Fig.2 Cross section map of Jinhua Bridge (Unit: m)
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Fig.3 Jinhua Bridge and its seismic damage
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Fig.3 Baishuihe Bridge and its seismic damage
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Fig.10  The first four vibration modes of Jinhua Bridge
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Fig.7 The finite element calculation model of Jinhua Bridge

i Table 1 Dynamic characteristics of Jinhua Bridge
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Fig.8 Restoring force model of the laminated rubber bearings

% T P AR T CR A SEISMOSIGNAL %k
1) SRS M ik 37 M b 52 9 PGA BU{E N 0.49g . R

AT I T TR 0.01 s, S % 18 8 1] M0 2
2 AR Y H T 1 A AT A 0,65 £

| ; W @W

24 681012141618 20?%]2/42628 30 3234 36 3840 42 44
(8] s

B9 fraz2RA GAPRBA A LB =EH

Fig.9 Force-displacement schematic of expansion

joints using GAP model
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Table 2 Seismic waves under control section bridge response
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Fig.13 Moment-curvature relationship of 8 arch column
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